Alterations of DNA copy number and expression in genes involved in cell cycle regulation and apoptosis signal pathways in gamma-radiation-sensitive SX9 cells and -resistant SR-1 cells.
In the present study, genomic differences related to sensitivity to radiation were examined by comparative genomic hybridization and GeneChip 45K microarray in SX9 cells (radiation-sensitive) and their parental line, SR-1 (radiation-resistant). SX9 cells have defective DNA-dependent protein kinase catalytic subunit (DNA-PKcs) activity. DNA-PKcs is a DNA double-strand break repair protein that maintains chromosomal stability through nonhomologous end joining. However, the molecular basis of the radiation sensitivity of SX9 cells is unclear. Flow cytometry analysis showed that SR-1 and SX9 cells had a larger G2/M-phase population at 12 h after 4 Gy gamma irradiation, while only SR-1 cells progressed to G1/S at 24-36 h. SX9 and SR-1 cells had similar patterns of DNA copy number alteration, but the gains were observed on chromosome 9 (cent-E2), 11 (cent-A3), and 12 (C1-E) only in SX9 cells. Expression of genes located on those regions is higher in SX-9 cells than in SR1 cells, and the regions include genes associated with apoptosis and cell cycle regulation. Time-course data for gene expression at 0, 1, 3, 6 and 12 h after 4 Gy gamma irradiation revealed that the genes whose expression was altered in SX9 cells but not in SR-1 cells are in 16 clusters. Three of these clusters included genes for cell cycle regulation: JNK, PKC (PRKC) and ceramide cascade protein. These results suggest that amplification and altered expression of genes associated with cell cycle and apoptosis regulators in DNA-PK-deficient SX9 cells affect the differences in response to gamma radiation between SX9 and SR-1 cells.